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‘Michael Stamatelatos, 09:20 AM 2/3/2003 -0500, Re: Su;;portmg Bryan on the Columbia Accident [

ph::202-358-0579 ' : o :
~AX202-358-2778 . - . L : -~
“e-mail; pete.rutledge@hq.nasa.gov.: - - - o I o

MISSIOH Success Starts with Safety!
- ************************************************k**

Dr. Michael Stamatélatos - -
Manager ency Risk Assessment Program

'NASA Headquarters - Mail Code QF
. ??Ofg ice of Sa eg and Mssmn Assurahce

Washmgton DC 20024 -’
Phone: 202/358-1668 Fax 202/358 2778
fnali Michael.G. Stamateiatos nasa.gov
ase note change in e-mail address

**i(k***“************** %******************** e e e e ok

"Mission success starts with safety’ S




. You.

.smadir@listé.hq.nasa.go\}, 05:55 PM 272/2003 0500, SUpppﬂ for Bryan O‘Conndr on Columbia Ac . -

- To: smadirp(%ists.hq)nasa: ov L
From: Pete Rutledge <prufledg@hq.nasa.gov> * R , o
(S;'ubject: Support for.Bryan O'Connor on Columbia Accident Investigation Board (CAB) -
c: ' - :

Bee: . : - )
Attached: o .

SMA Directors, ) , _ :
As.you may know, Bryan O'Connor is the Ex-Officio member of the CAIB. Your help is needed:..
Bryan has asked that each of you think about what you would ask if you were on the CAIB. What
issues would you want to investigate? You should e-mail your suggested questions or issues
for investigation to B%an éhe has his i_.':lwﬁ\top with him} and me; 1 Wil post the collection of
‘questions/issues on the STS-107 PBMA work group site at: . -

- http://1 07team..intr'anefé.comﬂbqin.asp?link-—i

If you have not yet been invited to jbin"this site, please letme know and Il get an invitation sent to

B i

Thanks,
Pete L




© % 09:23 AM 2/21/2003 0500, Re: possible ET foarn suggestich -~ - 1~

o AMailer: QUALCO ows Eudora Version 4.3.2
=7 Daté: Fri, 21 Feb 2003 09:23:40 -0500 . ' .
o To: Mark Kowaleski <_mkowales@-hq.nasa.gov>, Allan_.K.Layne@msfc.nasa.gov,‘
,_/ o NexC.Adams@msfc.nasa.Fc‘;ov : - - -
--~-F-rem:—-Paui-Boeliner*<EbUe;flrné@ q g ,
- Subject: Re: possible T foam-Suggestion ) -
Ce: Joignsj?n €ms.js¢.nasa.gov, mark.d.ermingers @jsc.nasa.gov,
" pboeliner o

<sender: pboellneﬁ?nail.'h nasa.gov. '
‘ ‘ MV Windt
3

q.fidsa gov> ) L ’
hq.nasa.gov. pruﬂedg@mail-.hq.nasa.gov,_ ,

Amanda,C oodson@ms C.nasa.gov, yolanda.y.mars_;ha!!@nasa.gov,
wbihner@mall.hq.nasa.‘gov ST

Also, how about the plastic mesh Imbedided in the ET foam in a near outer tayer, like they use to
wrap Christmas trees and poultry? . e

A 09:12 AM 2/21/2003 -0500, Mark Kowaleski wrote:
Hi Alex & Keith, - _ :

Here is an interesting ET foam Suggestion. Credit goes to Code Q's Paul Boellrer. -

Is it feasible to reinforce the ET's foam, or at least in the bipod area, with some ttype of mesh
material? Kind of like the way concrete is reinforced with steel mesh or automotive
windshields are layered to prevent it from shattt%:i'mgi Matybe wire mash, mesh fiberglass ‘
sheets, carborr mesh, wire cioth, Keviar, efc. 277 o first glance this seemns like something of
interest? What about W|re-WrapEp;ng the foam at set intervals after foam application -
especially on the bipod area or a least on the Orbiter side of the ET? _

Any Hhistory. of having looked at this concept of reinforcing the foam?
Thanks, | ’ B ‘
- Mark . C _

NASA Heag?uarters _ T '
Office of Safety and Mission Assurance . -
Reésources Analyst

CodeQ

Phone: (202) 358-0548

Fax: 02§ 358-2779

infa;'i fﬁ‘r Db i skl ol obm . o




Mark Kowa!eskl 09 12 AM 2/21!2003 -05DB nosssb!e ET feam suggestton T b

© X-Sender: mkowales maaf hq nasa oV ‘ : Co e e
X-Mailer- QUAL.COMM Windows Eu ora \fer5|on432 i - Ty el ey
Date: Fri, 21 Feb 200‘3 09:12:16 -05Q L
Jo: lan ayne@msc nasa ov ATexCAda ms@méfc.nasa gov Cpe

g eski <kaw @hg. nasa gevs e

.Suk ect ossu e ET foam sug estlen :
- Gcl jolansen eMms.jsc.nasa. gov mark.d. ermmger1 @isc. nasi: gov
pboe ne ghq .nasa.gov, prutled @mail.hq.nasa.gov,
Amanda.Goodson@msfé.nasa. gov yoicmda ymarshall@'xasa gov, -
_ wbahner@malth nasa.gov . .

Hi Alex & Kelth ) )
Hefe is an mterestmg ET foam suggestion. .Credit goes to Code Q's Pauf Boe!lner

Is it feasible to reinforce the ET's foam, or at least in the bipod area, W|th some. e{pe of mesh
_material? Kind of like the way concrete’is relnforced with steel mesh or automofive windshields
are layered fo prevent it from shattenn Mdybe wire mesh, mesh fiberglass sheets carbon
- mesh, wire cloth, Keviar, etc. 777 At first glance this seems like somet ing of interest?” What

about wire- wrappint% the foam at set mtervals after foam appltcatfon especra!ly on the bipod "

e

P
P

area or at least on the Orbiter side of the E
Any history of having looked at this concept of reinforcing the foam?
Thanks, ' '

Mark




Mark Kowaleski, 98:21 AM 2/20/2003.-0500, Re: Role of Safety and Mission Assurarice (SMA) In G( -

- &Sender. mkowales@mail.hq.nasa.gov - —
“.. + =X-Mailer. QUALCOMMWindows. Eudora Version 4.3.2 - -
Date: Thu, 20°Féb 2003 08:21:39 -0500 T R

To: James Lloyd Sjlioyd@haq.nasa.gov>, mark Kowaleski <mkowales@hq.nasa.gov>, .. . -
, .__pphilip@majl.he.nasa.gov o -
-~ From: Mark Kowales <mkowales@hg.nasa.gov> X o

- Subject: Re; Role.of Safety and Mission Assurance (SMA)in COFRand .- :

" Flight Readiness Process. S R
Ce: prutledg@hq.nasa.gov. - Bl ' : '

- Jim, I have not received any further commerits from. the center SMAPQOCs. Therefore, | bélieve
we are good to go. . . R . -

At 03:53 PM 2/14/2003 -0500, James Lioyd wrote:.. .
Mark and Pepper, : S IR -

:  th ﬁQ’éSted Eaangéé-inCIudihg my own on the most
recent version ( rév.4) and | haveyrenamed t is.document as afinal draft.” - . .

definitive report | want to wait unti you have had feedback

o have gone through and acceb;gi all the sii
Rather than accept it as the fin}
from yeur counterparts. ‘
This is very descriptive and complete now and docurments the participation by SMA inthe

decision processes; | will look to match this in the future with how the program developed their
positions. Thanks for the work; it will serve well as a reference fesource i the future.” .

Jim

ﬂrfni'n'r‘ N PR - SPY L DL



James L!oyd 11: 47 AM 2/17/2003 -0500 Fwd AnalyS|s for the CAIB's ConSIderatlon

X-Senderall%_ 9”’!8" .hg.nasa.gov ‘ :

- X:Mailer: lndows EudoraVersion4.32 .. .
- Date: Fri, 07 Feb 2003 11:47-26 050 . - _ L
To: heat hginasa.gov: - T N . : S
~From: James Lond <Jllofyd% nasa.govs T —_ - CoTe
Sub ect: Fwd: Analysis AlB's onsujerahon _ o ,

econnor <boconnor@h -nasa.gov>y prichard@hq.nasa. qov,’ ST
pete Rutledge <prutledg@hq.nasa. gov> jlemke <jlen ke hq nasa.gov>, . . o
-a.h. phlllfps larc.nasa.gov _

Please read soon this very inferésting analysns that should provoke some thinking. It has been
: passed forward from Langley. o )

XSender a.h. hrll:B @‘POP Jarc.nasa. gov S - C

‘Date; Fri, 7 Feb 20 3 T1:086: 30 -0500 ; -

To ete Ruttedlge <prutledg@hq.nasa.gov> ' L '
From: "Alan H. Phillips" <&.F Ighil CD larc )asa. gov>

Subject Analysis for the CAJ onSiderafion ~

- Ce:Jdim-Lioy <Jlloyd@hq nasa.gov>, Faith Chandler <fchandie@hq nasa gov>

- - Enclosed is an observational analysis that one of oar em p!oyees has offered for consideration.
Please forward to the responsible parties for thelr use. .

- Thanks.

Alan | . - . .

. Algn H. Phill
- Dfrector Offi ce of Safety and Mission Assurance .

angle{Resear Center
unsa ker :
L Bu:ldlng 1162 Room 112C : T
" Mail Stop 42 : o

'Hampton VA 23681

: {757{864—3361 Voice

{757)864-6327 Fax

ek ***********************************************************I’***** on

}

MazanekMemo1.pdf

Jim

[ = JIR-JURY P | FAF [ PR JERE . WL T R
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Columbia Accidenit - Launch Debris Observations

N L<.@larc.nasa.gov> -

Hi Cindy, ' e :

» I would *like to offer severalﬁébservations regarding the theory that debris
-damaged Columbi;‘s-left wing during launch on January 16, 2003. T would like to -
be able to discuss these ideas during an appropriate Columbia aceident
investigation meeting here at LaRc, : - . -

“1. The video footage . (apparently provided.by the XsSC Ice- & Debris Team) appears .
to show that the debris, assumed to be polyisocyanurate” foam from the external = .
-tank (ET), may not have originated from the BT. In the first few frames of the ' )
video sequence, the debris appears to coéme from.a location obscured by the

. orbiter and ricochets off the ET. The origin:of debris still could be frbm. the
EF, . or possibly the urnderside.of the orbiter. ‘Aftex contacting the ET, the -
~débris fragmeiits into two visibie pleces. The first, apparently smaller, debris
fragment produces a-small shower.of particlés that cah be seen at the trailing
édge of the left wing. . The second, larger piecé of debris appears to result in

" -a much larger impact on the trailing edge of the left wing. The debris may have
been made of ice or.scme other material(s). and could be much more massive than i
the calculated 1.211 kg {2.57 1b.). If the photogrammetric measurements

-accurately meagsured the debris to be 0.508 %-0.406-x 0.153 meters (20 x 16 x &
inches), and it wag made of solid ice, the mass could be approximately 28.7 kg

~ (63.4 1b). The energy released from this impact could be almost 25 times

“°- greater than estimated. Other denge materials, such as aluminum; would make

this dmpact even more damaging. I would like-to suggest a re-examination of the
debris impact videéo footage to determine if the fragment [s) could have - - -
originated from another lecation, possibly an ice buildup somewhere under the '
.orhiter. As a reference,. if the debris was 1.211 kg. and assuming a ..

" conservative relative impagt velocity oFf 457.2 m/s {2 x 750 fpdTuséd in the J8C
-analysisg), the kinetic étiergy would have equivalent to a 500 lb safe impacting

-at 75 mph. If.the debris was 28.7 kg, that would be the eguivalent of a 500 1b

~safe hitting the wing at- 365 mph. R U

2...If the observation in #1 above can proven to'be incorrect, and it can bé
definitively determined that the debris was foam inEulation from the ET, there
8till appears to be an issue regarding its thickness. Tt has been estimated
‘that the debris was 0.152 meters.- (6 inches). thieck. sSeveral sources that I have
found indicate that the insulation is sprayed on the ET to a thickness of 1-2
- inches. It is certainly possible that certain locations on the ET may have
insulation that is 6 inches in depth, but how thick was the ingulation at the
‘point where it is believed to have separated? How accurately is this location”
known? I assumed that the volume of ET insulation can be approximated by a thin
"walled cylindrical body with flat, circular plates on each end. I assumed that
the ET was 46.8 meters (153.8 ft) in length, B.412 meter (27.6 ft). in diameter.
I used a density of 38.63 kg/m™*3 (calcilated from the mass and-size-of the foam

'debris agsumed in #1 above) . -

‘Using a uniform thickness of 0.152 meters {6 inches), I estimate the total mass
"of the insulation to be 8080-kg (17,813 1b). fThis is 3.7 times greater than the
. 2187 kg (4823 1b) that is Stated on the NASA Human . Space Flight Shuttle _
"Réference web page. A 0.0254 meter (1 inch) thickness results in a total mass
- of 1328 kg (2928 1b), and a 0.0508 meter (2 inch) thickness results iz a total
mass of 2664 kg (5873 "1BY. ~ These totals are consistent with a thickness of 1-2

inches. It.is possible that the numbers stated on the Space Flight web page are
not very accurate, but-~I would mot expect theém to be that much off. I have not -
heard any discussion about variations in the insulation thickness, and .I would -
like to underStand how certain . we can be that the debris was entirely made of

foam, ) -

-3.. Even if -the damage to thé tiles was n%t obvicusly visible, could this type =
of impact carve out a significant channel in the protective tiles? This channel



éofnmb’h lbcidmt - Launch Debris Observations

" .-

wc@ld then allow extreme heating to occur down the length of the wing, How many
re-entries had: the tiles in the drea. of the guspected damage been through?- 1a
‘it;'possible that this area could- have had “older* tiles that could be more -

easily loosened f¥om the wing during impact, but only separated during re-entry -

.or later during ascent? . Could the impact result in a significant increase in
the surface roughnesg of the tiles around the impact area, and could this result
in a high turbulent heating. that caused 'tiles to be shed during re-entry?
Fipally, it is reasonable that the impact eould have multiple effects on the
‘orbiteér, such as dapige to control surfaces. " - :

" Thanks very much for your attention to tbege_obséfvations, =f—hope that they are
- helpful in the investigation of this térrible loes for the astronauts and their
“families, NASA. and.our country. : . =

Dan R i
Daniel D. Mazanek - ' e S
Spacecraft and Sensors Braich, ASCAG - ‘ -

8 Langley Boulevard . :
NASA Langley Reséarch Center Phone: (757) 964-1739

Mail Stop 328 i Fax: (757) 864-1975 ]
Hampton, VA 23681-2199 E-mail: d.d.mazanek#larc.nasa.gov

= S~
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" Alan-H. Phillips, 11:06 AM 2712003 -0500, Analysis for the CAIB's Consideration,

X-Sender: a.h. hiliigs@‘Pop.larc_ﬁasa.gc)v '
Date: Fri, 7 Feb 2003 11:06'30 -0500 © - -
To: Pete Ruﬂedge_ sprut!edﬁq;q.naSa:gow !
From: "Alan H=Phillips™<&4 R philli s@larc.nasa.gov> -
Subject: Analysis for the CAIB's Consi

deration i, :
i Ge:dim Loy <Jlioyd@hq.nasa.gov>, Faith Ghandler <'fchéndfe@hq.nasa.“gov>

Enclosed is an observational analysis that ane of our employees has offered for consideration
Please forward to the responsible parties-for their use. . . -

* Thanks. . : T

Alar

. =g MazanekMemo.pdf ' ' : -

****************************************i*******************f**********
"Alan H. Phillips

Director, Office of Safet%/ and Mission Assurance
NASA Langley Researc Center _
~  BAHunsakerloop -
- - Buiding 1162, Room 112¢C -
" Mail Stop 421
Hampton, VA 23681 -

757)864-3361 Voice
7571864-6327 Fax

o dedede ***********#********ﬁ**************************ﬁ*****************

Printed for Pete Rutledea <Pafor T oo g
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olumbié Accident - Latinch Debris Observations - L SR S

s "_I': ie .@lani.na’s’a.gov>’-

Hi Cindy, o .
I would like to &ffer ‘several observatidns regarding the tHeory that debris -
damaged Cdlumbiaﬂsileft‘Wiﬂg_during launch on January 16, 2003. I would like to - -
-be able to discuss these ideas during an appropriate Columbia accident ’ '
investigation meeting -here at LarC. _ , - L S '
1. The video footage (apparently'ékovided_hy‘;he‘KSC Ice & Debris Team) appears
" to'show that the debris, assumed to be polyisecyanurate foam -from the external
tank (ET), may not’ have originated from the ET: .In the first few frames of the
video sequence, the debrig appears to come from a lécationiobscured by the = i
. Orbiter and ricocheéts off the ET. The origin of debris’still could be from the .
. ET, ,or possibly_phé_undersi@etbf thé orbiter. "After contacting the 'ET, the -
[~ debris fradmerts inte twe visible pieces. The first, apparently smaller, debris
fragment produces a small shower of particles that can be seen at the trailing
edge of the left wing. The second, larger piete of debris. appears to resulrt in
a much larger impact on the trailing edge of ‘the left wing. The debris may have
been made of ice or some othar material(s) and could be much more massive than.
the calculated 1.211 kg (2.67 1b.). If the Photogrammetric measurements '
accurately measured the debris to be 0.508 x 0.405 x 0.152 meters (20 X 16 x 6 ' .-

inchés), and it was made of solid ice, the mass could be approximately 28.7 kg -
(63.4 1b). The energy released from this impact could be almost 25 times o
greater than estimated. Other dense materials, such as alimimim, would make
this impact even more damaging. I would like to Buggest-a re-examination of the
- .debris impact vided' footage to determine if the fragment (s) “could have
originated from avbother location, pdesibly an ice buildup scmewhere under the
orbiter. As a reference, if the debris was 1.211 kg. and assuming a
conservative relative impact velocity of 457:2 mfs (2 x 750 fps used in the JSC
analysis}, the Kinetie energy would :have equivalent to a.500 1lb safe impacting
at 75 mph. If the debris was 28.7 kg, that would be the équivalent of a 500 1b
safe hitting the.wing at 365 _mph. = Cee 0 T

2. If the observation in #1 above can proven to be incorrect, and it can be
definitively determined that the debris was foam insulation from the ET, there
still appears to be an issue regarding its thickness. It Has been estimated _
that the debris was 0.152 meters (6 inches) thick. Several socurceg that I have
found indicate tHat the insulation is sprayed on the ET to a thickness of 1-2 - .
inches. It is certainly possible that cértain -log¢ations on the ET may have
insulation that s 6 inches in depth, but how thick was the insulation at the

. point where it is believed to have separated? How accurately is .this loecatien
known? I assumed that the volume of ET insulation can be appreximated by a thin
walled cylindricai_body with flat, circular plates on each end. I asaumed that
the ET was 46.8 meters (153.8 It) in length, 8.412 meter (27.6-ft) in diameter,
I used a density of 38.63 kg/m"3 (calculated Erom the mass and size of the foam

- debris assumed in #1 above) .

Using a uniform thickness of 0.152 meters (& inchESj, I estimate the total masg”
of the insulation fo be 8080 kg (17,813 1bJ. This is 3.7 times greater than the
2187 kg (4823 1b) that is stated on the NASA Human Space Flight Shuttle
Reference web page. A 0.0254 meter (1 inch) thickness.résulfs in a total mass
of 1328 kg (2528 1b), and a 0.0508 meter (2 inch) thickness results in a total
mass of 2664 kg (5873 1b). These totals are consistent with a thickaness of 1-2
"inches. 1t is possible that the numbers stated on the Space Flight web page are
net very accurate; but I would not expéct them to be that much.off. I have not
heard any discussion about variatiens in the insulatien thickness, and I would
like to understand how certain we can be that the debris was entirely made of

foam.

3. Even if the damage to the tiles was not pbviduély.visible[ could this type
-of impact carve out a significant channel in the protedtive tiles? "This:.channel

O .-
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ofurmbia Accident - Lauinch Debris Obscryations | T T T

- would then allow extreme. heating to. occur down the length of the wing. How many
re-entries.had th§¢E§1h§f3h;:he{ax¢g{eﬁg;hé suspected damage been through? - 1&
it possibleé tha) thig, area could have had:"oclder" tiles.that could be more
easily loosened from the wing during. impact, but only separateéd during re-entry
or later during ascent? Could the impact result in a significant incrgase in’
the surface roughness of the tiles around the impact area, and could this resilt
~in-a high turbulent heafing that caused tiles to be shed during ‘re-éntry?
" Finally, it 'is reasonable that the impact could have multiple effects on the
. ~..orbiter.’such as damage to control surfaces. - ' R

helpful in the investigation of this terrible loes -for the astronauts and their
families, NASA, and our tountry; . IR ‘ R

Thanks very much Eor-your_attention*to-thep:Tobservations. I hope that they aré

Dan . o : o -

Daniel D. Mazanek -

' Spacecraft and Sensors Branch, ASCAC
8 Larngley Boulevard

NASA Langley.Research Center Phone: (757) 864-1739 T
Mail Stop 328 = . Fax: (757) 864:197s
Hampton, VA 23681-2i49 . - E-mail: d.d.mazanek#larc,nasa,gov

PSR
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T Rob_ert_Navarrd; 07:43 AM 2/13/2003 -08'00, Ideas for Bryan-

. X-Sender: rnévérfo%mai!.arclh'asé Jov

- were there others? _ . . -
- *Tile failure uncertainties. Is the.frequency of tile fallure/degradation within ihe»‘uhceﬁainty'

-accurate and cost-effective, a means be Uiili )
‘hydrazine leaks affecting the APU's, and other critical subsystems?

Date: Thu, 13 Feb 2003 07:43:21-0800 . . ST : e
To: Pamela Richardson<@mail.arc.nasa. ‘oVRamela;Ric-,hardson@hq.na,sa:gomarc."n'asa.gov> .
From: Robert Navarro <Ro ert.J.Navarroén,as'a.gow L T ,
Subjgct: Ideas for Bryan- o . ' '
Cc: ete_RutIgd’ge<pr14tle;j% mail.hg.nasa.gov>,” - : :
Alexis Flippen<afiippe mail.arc.nasa;gov> . . -

Pete, S a e .
Here are some additional ideas for consideration in support of Bryan's CAIB ex-officio Tole:
tﬁ)e‘?e _m%y nto_tt be unique or a repeat from others but wanted to pass them on. We will keep
hinking about it. S : - ,

*Rulé out_internal Shuttle risk contribuftrs. Were _the're any Internaf f_ailures/expl,os_ioh‘; that
could have propagafed/penetrated Spacehab and the Orbitei? The Ames payload utilized a
small DOT pressure vessel which was successfully analyZed for contrdl of penetration risks.

bounds? - e - : y - :
*Tile status & on-orbit maintenance. Previously PRA a‘nalyses recognized the potential need
for a tile repalr kit along with the use of the little robotic satellite td' view the tiles in orbit, What
drove the decision not to do this? Should this be revisited?

On- . De énding on which method{s)f tl? mare
of tiles,

orbit sensor/visual detection of Orbiter inteqrity, D. n which m
clive, ¢ol ‘ Utllized to do on-orbit assessmen

* Auxiliary Power Units. Wha't_ abbut the APUs as a ,cc;nt‘ributor, where the failure pfobabifity is
predicied 16 inCrease with mission length (per previous PRA analyses) and where common

- cause failure due to loss of hydrazine is recognized?

- With the nominal ~50 deg. angle, the leading edge heats up more quickly .

- Ashallower angle might increase stresses, however a shallower éngle at re-entry b'eg-uh
earlier- would take longer but possibly minimize the heating -

*PRA model update. Wil the PRA for re-ehtry need to be updated based on this.failure?

nnnnnnnnn iunnaxnnqwnunxannuuunnnuquqnnnuznn»ww***

Robert J.-Navarro _

1S-afet¥, Environmental and Mission Assurance

Dégu_ y. Director : )

NASA Ames Research Center . -~
Code Q, Mail Stop 218-6

Voice: 650) 604-5640

Fax: 650) 604-6508 - -

' *i—'********kk***** B R LS S22 L R R I I
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- Subject "Animated Onbter

Mark Kowaleskl, 08: 21 AM 2/1 3/2003 -0500, F'wd FW: Ammated Orlbter Wheel- Weﬂ V!eWer

X Auth?rf’ catlon—Wamlng spinoza.public. hg.nasa. gov majordom set sender to owner~code -q -
using.-f -

XSegncler mkowales r@mall .hg.nasa,gov . L Lot

X-Mailet: QUALCOMMWindows Eudora Verszon432 oo

.Date: Thu, 13 Feb 2003 08:21:51 - 0500

To: code-ﬁ( lists.hg.nasa.gov

From: Ma

Subject: Fwd: FW: Animated Oribter Wheel ell\fewer
Serider: ownér—code—q@hsts hq nasa gov

From "ERM!NGER MARK T1(JSC N(I:\) éNASA " <markderm|nger@nasa gov>
" To: "JOHNSON, M.'S. SJSC ) <m.s.johnson@nasa.gov>’
Cc: "MARSHALL, YO DAY gsc Nﬁ)% <yolanda y.marshall@nasa’gov>,
: "JOHNSON GARY W. ASAY" <gary.w.johnson@nasa.
"HOLSOMBACK JERR (JS OE ) A) Jerryb holsombac%(@nasa gov>,
_ e ~H -~ Kowaleski Mark (E- ma;l )’ <mkowales@mail.hg.nasa.gov>,
_."H - Bihner BIill gE mail)" <wbihner mall hq.nasa. gov> i
--Subject FW: Anirnated Oribter Wheel Viewer
Daté: Wed, 12 Feb 2003 14:37:15 -0600
X-Mailer: Internet Mail Ser\nce (5 5. 2653 19)

~ KSC put this together ’

. ~'-----Ongmal Messagig-----
From: GLANVILLE, ROYW. QJSC NC) (NAS@{ R
sent: Wednesday, February 12, 2003 2: -

To: ERMINGER KAAR JSC- NC) (NASA) BROWNE DAVID M. (JSC NC) (NASA)

" DYER, KEITHW (JSC- NC l(‘| IIV
e ewer

e

~ hitp: //www—launchops ksc. nasa qov/etd/lnvestrqahon/lPD(/f les/OV103LHWheelW

- elllh
<<|Pl}( Java Viewer v3.22.0ri>> - -

owaleski <mkowalés@ fwnasa ov> T P

s

o

-~ oy owE w5 = s



__Pamela Richardson; 02:59 PM 2/42/2003 :0500; 2/12/03 filas

et .X-_Sepder:;prfg:[nard%nail_;h [nasaigov - - e o
- X-Mailer: QUALCONM Windows Eudora Version 4.3.2 .
Date; Wed; 12.Feb 2003 14:59:34 -0500. R
To: Jim.Lloyd@hq.nasz.gov, Pete Rutledge@hq.nasa.gov = -
. Erom: PamelaRichardsoh <prichard@hq.ndsa.gov>
“Subject: 2/12/03 files _ i X

. Jimand Pete -- - S R
Only one new question, a few new offers of assistance'and no new actions. .

Pam B CoLL T -

fﬂ @ 21203delta. questionsforbivan.doc e

' guestionsforbryahfo.doc. S : .

P .Qactlons?.doc
‘ offersofassistance7 .doc

Pamela F. Richardson - -

Aerospace Technologmws.smn Assurance Manager
Enterprise Safety and Mission Assurance Division, Code QE
Office of Safetg and Mission Assurance, NASA Headquarters
300 E. Street, S: W., Washington, DC 20546

phone: 202-358-4631, fax: 202-358-2778

"The:meek can *have* the Earth. The rest of us are going 10 the
- stars." - Robert Heinlein o o S e
"We Have to learn to-manage information and.its flow. i we don't, it

willall end up in turbulence™ -~ RADM Grace Hopper

e
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—~ .3 3 o
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i |

%-Sender; jmuilin@mail.hg.nasa.gov .

.. - X-Mailer; QUALCOMM Windows
=- = " Date: Wed, 12 Feb 2003 14:29:21 -0500

— Tojlloyd@hg.nasa.gov:

From: "Jonathan B. Mullin” <jmullin@hg.nasa.gov> o _
g Sub]egt: Fvyd: Inquiries From General ublic: Loss of Colunibia and lts -

—~=  Crev

~ Jonathan B. Mullin, 02:29.PM 2/12/2003 -0500, Fwd: Inquifies From General Public: Loss of Colun

udora Versibfr4.3.2, Lo

~Ce: jlemkﬁ]@bhq.nasa.gov,.mark.kowaie'ski%hq..nasa.g@v,-whark‘ins‘ hq.nasa.gov, -

“william bihner@h
- prichard@hq.nasa.gov

'E%Rur information, I'éafled Ms. Grimes to ascertain if this process was available to ail

g.nasa.gov, prutledg

hg.nasa.gov, wfrazier@hq.nasa.gov, S

' SA Centers, , 7 ’
"~ 1.NASAhas a problem. | found that this Headquarters Process was not-fu'!lty being worked .
at NASA Center level. Apparent;y the process may just be developing at the A -

" Center level, |
2. Further NASA Headquarters

. --public inquiries that may be

.‘Therefore, there will be'no ™
Recommendation: .

Kowaleske, pass this concern
responses consistent.
- Just some thoughts..

' Redards, Jon

Date: Wed, 12 Feb 2003 11:50:23 -0500 (EST)

is not staffed to handle all of the potential Agencygeneral .~ =
Bosed to NASA Centers. T e
ne NASA" response to inquiries from the general public. "~

_a. lunderstand that Mark Kowaleski is the Code. Q. Representative to. this process, so o
perhaps he can give you further details. - . oo , o
b. Following the éxplanation of the pracess from the Code Q Point of Contact, Mark

on to the SMA Directors as it may be of value for keeping SMA |

X-Authentication-Warning: 'Spinoz‘a.pUinc.hq.-nasﬁa.gov: majordom set sender to owner-

headquarters usinElf
Subject: Inquiries Fre
From. InfoCom <infocom@h

rom Gene

ral Public: Loss of Columbia and its Crew _
nasa.gov> ] o A R

.Sender: owner-headquartérs lists.hq.nasa.gov ‘ - .
This message is being transmitted to all NASA HQ employees. -

- Point of Con act: Teresa Grime

S,

Code CIC, 358-1280. -

INQUIRIES FROM THE GENERAL PUBLIC:

The Loss of Caelumbia and its Couragéous Crew ) n ‘ h,_-;; -

In response to NASA's loss of the coura gous S;T$-1'(")7 .créwg and of
Space Shuttle Columbia, the general public is expres'sin?_ their
f

- . concems and seeking information regarding this terrible

agedy.

The.Public Inguiries Management Office (PIMO), Code CiC, is

coordinating official Agency responses with the newly created

Columbia Action Center.

HQ employees receiving e-mail, _ :
from the general public should forward these inquiries . R

paper mail, and telephone calls

immediately upon receipt to the PIMO. Send e-mails to

ublic-inquiries@hq.hasa.gov and paper mail to Code CIC, raom . B
phone calls to Brid

" ~9Q42. Redirect Incoming tele

Lead, Public Inquiries Service Center, 358-0909.

get Fenner, Team S e

_ This "Special Notice" is being

“HQ Information Technology

transmitted b oM. 3,
Communications Division. For more

y InfoCom, Code C3, -

information on InfoCom sérvices, call 358-2299 or 358-4817, or

visit the InfaCom web page at hitt

Jonafhan B. Mullin

p:/fwww.ha.nasa.gov/ha/infocom

Dl-;ﬂ‘arl i PYdoe T3 AT . arw &
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.. Jonathan B. Muillin; 02:29 PM 2!‘!2]2_@03 0500, Fwd: Inquiries From General Public: Loss of Colurr -

Manager Operational Safe E _—Ee : e e
Emergency Preparedness Coordinater .. - . R

- Headquarters National Aeronautics and Space Administration _ ,
Phone (202) 358-0589 : o o o

~ FAX(202) 358-3104 ) o L - ' a SR

- “Mission Success Starts with Safety” L , : I

P - -
- -
- .z
-
P
T T >
y*_;__._:u E - o




5 Par‘_ﬁé-l"é Richardson; 06:42 AM 2712/2003:-0500, éei:._;'l?wd_:_;c_giumbi_a éénabr-w:‘rg;!oﬁatmns-_Ré\{‘.'_i_;_gj:-_s;7{rs‘r‘ i

X-Sender; prichard@mail.hg.nasa.gov . - . - - : N SEEE
. XMailer: QUALCOMM Windows Eudora Version43.2 -~ S N
" Date: Wed, 12 Feb 2003 06:42:33 -0500 L T T T, o e T
- 7. To: Pete Rutled _e<pmtfedg@lj}tgnasa.ﬁqv5‘ T ‘ L ‘ L
= ..Erom: Pamela Richardson <prichard@ q.rasa.gov> i I g Ty

'Subje_c";t:‘ Re: Fwd, columbia sensor wire locations Rev1.ppt
" Pete ' ‘ T '
", 1think this is th,ei.r,orig%_nal powerpoint presentation (I think the black and white vefs ior-endéd up
=~x=.  onthe HQ website), heghaven't quite coler-coded it like | have fo show more sequential -
- failures and whys.”I stand by mine as the best to date! (even thoughit is done with magic:
marker and not'a computer!) However, now that | DO have a powerpoint file, [ can apply iy
.coloring methodl!!H1 - - : ‘ : .

L :'-) - - -
Pam — S S e

AL 03:14 PM 2/11/2003 -0500, you wrote: - - S
Pam, | don't know if you gave them the idea, but check out the attachment!!

iy

Pete :
© - X-Sender; rpatrica%mail.hq.nasa. oV
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Tue, 11 Feb 2003 13:53:49 -0500 . o
To: jllog!(c%hq.nasa:gov, prutledd@hq.nasa.gov, mkowales@hq.nasa.gov
‘From: Richard Patrican <rpatrica@hq.nasa.gov> . )
Subject: columbia sensor wire locations Rev 1.ppt

Summary of sensors on Left wing and chronology of failure - FY1. From the HCAT.

Rich Patfrican _ o
Manager, International Space Station_
Office of Safety and Mission Assurance
Headquarters Office 5X35 - T LT
Phone; 202-358-056%9 : S _ :
Fax; -202-358-2772 - : - e

Peter J. Rutledge, Ph.D. - N .
Director, Enterprise Safety and Mission Assurance Division
Acting Director, Review and Assessment Division
~ Office of Safety and Mission Assurance o
--NASA Headquarters, Code QE, Washington, DC 20546

hi 202-358-0579 n
AX202-358-2778 _ -
e-mail: pete.rutledge@hq.nasa.gov - SR

'_Mséion Success Starts with Safety!

i~

Pamela F. Richardson™ - : _
.Aerospace Techno!ogx/l{\/ﬁs.smn Assurance Manager X ‘
Enterprise Safety and Mission Assurance Division, Code QE ' _ -
Office of Safety-and Mission Assurance, NASA Headquarters .

300 E. Street, S. W., Washington, DC_ 20546 -
phoné: 202-358-4631, fax: 202-358-2778 o

" it e Pt ot phom ot et e et




_{E'amela Richards-on, g6: 42, AM 2112/200%: 0500, Re'erdacmlumbla sensorwirél Iocatlons an 1. P

-"The meek can *have the Earth The rest of ua are going to the o
- stars™~~ Robert Heinlein =~ . e
. "Wehave to learnto manage information and its. flow. I we don't, :t oonnn
: wr’ﬂ all end up n turbuience - RADM Grace Hopper _ S
v ‘
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= JOHNSON GARY W {JSC NA) (NASA) 07: 47* AM 2!8/2003 -0600 FW meetmg mins. from 2/3 S&N

~-7 From: "JOHNSON GARYW (JSC-NA) (NASA)“ <gary.w. ohnson@nasa gov> :
- To:"Pete Rutledge‘“ <prut|ed9@hq nasa.gov>,
: "Lloyd, James(Code Q)™ ;

. <jlloyd@hd:nasa.gov>, . :

o Newman Stave (CodeQ)"™ <snewman%S q.nasa.gov> - = -
- C¢: "PATTERSON D SIREEC JSC NT“M A <de3|reec patterson@nasa gov> o

- = ..Subject: FW: meeling mins. from 2/3 S& _ -

-+ Date; Sat, 8 Feb.2003 07:47:41 -0600 - e . e
X-Mailer: Internet Mail Service (5.5.2653.19) Co _ S

~In checkin 1am not .s_ure:that you received these minutes. -

-

> <<S&MAMeeting020312a.doc>> .-
> -

Sy
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W

'KSC/Bert Garrido and Dr, Barry

‘, GSFC/ Anthony Foster - .-

"JSC/Yolanda Marshall, Bill Harxis, et. al. .

S&MA Telecon
February 3, 2003
"7 12noon . -

HQS/Pete Rutledge and Jim Lloyd
MSFC/Amanda Goodson. : O

LaRC/Alan Phillips - ,
ARC/Laura Doty _ e
SSC/J'ohn Stealey IR . ' -

i : -

Pete Rutledge HQS has been working on compllmg the mvestlgatwe questions for

Bryan O’Connor as well as compiling a listing of nantes of experts that may be required
by the Accident Investigation Board. Mr. Rutledge also reminded the S&MA Directors
that he was still takifig questions for Biyan O’Connor. Mr. O’Connor has been in touch

. Via e-mail communications. He has feported to Code Q that he is very impressed with

the people at Barksdale AFB

In a meetmg with Fred Gregory, M. Gregory was very comphmentary of the NASA
people éngaged in the investigation — “Most professional group of patriots.” He also

- mentioned the ifitéragency coopération —~ NASA, FEMA and othérs. Mr. Gregory stated

that NASA would get 1o the bottom of the mishap and move on. Hé feels like NASA is
doing bettet this time, compared to Challenger. M. Gregory believes the TV publicity
has beeri positive. NASA and its openess are véry good. Tt was also meritioned that the
Président’s Budget is being released today. Mr. Gregory also reéported that Mr. O’Keefe
was. working over the weekend to énsure NASA will proceed with the independent board

" coneept — as opposed 16 Roger s.Comiission with Challenger. HQS Contmgency

Action Center — It is a single poirnit of contact for all i inquities in and out of NASA ona
24/7 basis. HCAT@hgs nasa gov - | . ;

Mr. O’Keefe and/or Fred. Gregory will do a NASA employee broadcast. T here 1sa
methorial service tomorrow, February4 at JSC 12CST., the President +VIPs . There
will be a Thursday memorial service at the National Cathedral at 1p EST. HQS people

who wish to attend are encouraged to do so:

Dr, Rlch Williams, Chief Medical Officer : We all need”co be concerned about our people .

n the field. About-people in our bu'lldmgs who are Workmg long hoiirs. He warned that
~ burn out could be a problem He also stressed that we should keep people informed and

1nvolved

Jim Lloyd White House Questlon Stemmmcr from a letter from Don. Nelson tothe --
Plemdent - C‘ould there have been an éscape system mcorporated into the 01b1ter" '



Government on his leadership through thiis cofitingency. _ -
“detécted from outside 6f NASA-from those who poticesuch things. Condoleezza Rice, " -

= .. - - LI TR

Frank Culbertson: A capsule is reciuir—ed— and would require a tota) rédésign of the orbiter.

- Basically it would-tequire two re-entry vehicles. 'Mr. Culbertson also said that an

- vehicle has flight regires you-cannot-safely escape from.-~~

B JI}:n Lloyd: Second White House Quiestion; “Crew Escape systems may tot rzeccssaﬁl:;r '
. -lacrease the overall safety of the launch vehicle.” One-two page summary of things that.
-~ have been assessed ~ and anything that may be currently being assessed or future -

concepts.

- —Jiﬁi‘Lloyd: O’Keefe said that the priorities are 1) people, 2) fa_cts, and 3) future. -

- HQS attendees for thq }.'_FSC:M:morial have been-sefected. -There is every effort fto keep
. the number at 2 minifum, 'O’Kéefe receiving accolades from all corners of the '
Thete has been no confusion

U.S. National Security Advisor was very complimentary.-

J8C/Stacey Nakarnura sent out a good stress management website link. Jim Lloyd
forwarded the weblink to the S&MA Directors email distribution. HQS S&MA. people
should look for stress in their émployees and help whiere they can. People are working

loniger hours. Q’Keefe'is ¢oricerned that severe staff stress could lead to additional - -
accidents, not only at HQS but also at all-locatioris. People workirg with hazardous

- materials and opetations within need to stay vigilant. NASA Agency EAP Hotline is

' '808-807-7997 AR e L ’

C MR

- Jim Lloyd: Tridicated théﬁ"%’e are just in the middle of the process for getting to the .

~bottom of this. Does anyone have any theories that are different? No stone-will be left
Tunturned. "Mr. O°Keefe has asked that he be given the privilege and opportunity to

review any alternative possjble causes of the accident. Mr. Lloyd said that the preferred
- route would be one that is currently in place. T L

) '_Wermust continue to Jook to the future — Shuittles are still being processed — although one

is on hold to go to the pad. We are doing the right things within the NASA comunity.

An oréﬁniiaﬁdnzﬁ chart detailing the investigation working group has been e-mailed to
Jim Lloyd. ' -

i GSEC_: Wamng for direction on _impounded data. ‘Yo-l-_a.nda Marshall reported that at 4p

_ meeting today Bob Heselmeyer wotild provide direction ofi behalf of Ron Ditteriore.

Bob Heselmeyer (281-483-0593 or 281-483 -1292). GSFC has not received any requests

- for data ( Mishap Investigation Dave Whittle team /Deﬁ;ii;s‘ collection — 'Colﬁm"ti'ia

:Acc_idcn_t Investigation board.)

Jim Lloyd: In response to Mr. Lioyd’s earfier question, Yolanda Marshall suggested that
T imllo;rd‘take_a look at the Presidential Commission dgcume;;t (page 182) on crew

gscape options.



. Bill Hams = we necg_fo be cautious. Ifa study were cgéndgiotcd it would be appropriate - - S
e edplewho 8id the study 10 give the bristing, In additon, 14, Harr's does wot v
g%rmpiy'ﬁ?"fbccﬁuse a briefing was giver thiat it was agreed and dcceted by s -

J_im Lloyd: There are charts but not nccessarﬂy sanctioned. 'NASA: takes co’ﬁcépts into
consideration, L L ‘ B

telecon. NOTE: Anyone on the “SMADIR” list has privileges to serid email to that list
(SMADIR@lists.hq.nasa. gov). . - e nail to st,

.

 JSC/BIll Harris - [On the topic of impounded data ] We need to maintain the integrity of
the information. We are making copies and working from copies. .

 Jon Mallin: A report from FEMA, indicates débris SSW of Atlanta — and in Bartow .
..., County which is north of Atlanta, This is the first such report in the state of Georgia. Lot

JSC: The SR&QA people are becdming iﬁte‘gr_ali team menibers in the areas of software,
- faultfree, etc. Fire protection staff is working with the secret sérvice — we have

received two requ_est‘s‘ for ground safety t€am members to accomipany debris teams in
Houston. 'We have hazard awareness issue: 'NBC News SUV stopping for a pedestrian

“hit the back-end of car. SR&QA is continuing to be solicited for help. JSC EOC has
_ asked for help on photo sorting: - ‘ - . ‘

IV &V facility — the facility is in the process of Iocking down information; there was no
one there over the weekend to begin the Iockdown process.

 Stennis: Gathering questions, expertise, and volunteers that was requested by'i_iQS_. will

.submit by the end of the day. . ) -

ey

ARC: Handling various isé};cs including group sessions with counselors, imﬁéunding
documents, and compiling expert list.. - SR = o

- KSC: We are sending 55-60 people today focusing on other ground opérations — not on
the recovery area; reporting to JSC and Ralph Roe’s team. Trying to keep employees
busy. Export control” approval can be obtained from John T. James at JSC 281-483-  ~

7122.

S”T'S;_IO9 (CoIm'nbia"s previous mission) possibly impounded? Response -- Nothing at
HQS on that. KSC/Mark Gordon 867-5962 | S

- John Golbert —-Payload status — consolidated in one area. Word on how soon we can

begin releasing GFE. HCAT@hqgs.nasa.gov



: MSFC -Amanda Goodson —Thcre will ?;m_i be an S&EMA :Téleco,n tomorrow bcc'ause' of -
. the JSC Memorial-Service: Memorial setvice scheduled for Wednesday at MSFC."Art -

Stephenson condicted all-hands with: cmplqyéess ~keeping busy managing stress. Were -

~ working on a process to release data that doesn’t requireimpounding. Stopped hardware.

- -work in the plants and the employees need a place fo. go; approximately 200 people. SRB -
-i--continuing to work today, no changes from yesterday; SSME continuésto work... RSRM - = -

contingency group flying to KSC. Matk Erminger sending e-mail on some California =~ .7u -
expertise. U.S. Army has volunteered 300 search personnel. The group specializes in

searching a large area for small objects — with associated equipment. Dave King will- _ .
decide if he wants to use these people. Tanuer, AL gentleran found unrecognizable 18- _ -
20 inches of hlack rubber. Authorities bagged up and brought to controlled area along ’

‘wiphotos. MSFC EAP retained services of local support people. Some employées are
. stressed. ' - , :

- GSFC: We haVG:_;lg@pqunded data.'Empléyee_é‘ssiéta_ﬂce effort is uﬂ&ce_r_\vay. o R

HQS reports thattfhe new reofga'nization has been placed on hold -- there are currently
two divisions: QE/QS. - ' ‘ "

KSC: MER data impounded for SPACEHAB? Yes it was impounded; per JSC/Gary

- Johnson. SPACEHAB folks were hére and supporting the MER. KSC and MSFC have

impounded SPACEHAB data.

- Wednesday 1 ET.néxt telecon,

e



- Garrido-1 Humberto (Bert), 05 32 PM 2/1 0[2003 -0500 STS 107 Questlons- Feb 10

- .‘-From "Garndo—1 Humbei’to (Bert)" <Humberto.T. Gamdo@nasa gove
S rfchard@h g.nasa.gov'’ <prichard@hq.nasa.gov> - .

Iedo—‘l scar <Oscar, Toledo1 nasa.gov>
‘ "Lebron-1 Edmundo (Eddie)"< undoJ Lebron@nasa gov>, E
“TrIIe 1 #zandan" '<Randall ¥ Ti ley@nasa.gov>, S
"B hq nasa ev" <prutledg@h. nasa gov> - . i
- " Ilo nasa <Jlloyd@1;hq .nasa. gov> -
'*’Subject 7 Ques 10ns~ Fe

<:» .Date: Mon, 10 Feb 2003 17:32:15. 0500 - - - .- . ©
- X-Mailer: Internet Mail Service (552653 19) T e

- <<quest|on5021 003.doc>>
Pam-

Here are KSC's unedlted questions for February 10th.
Have a good day N ' .
’ ..-'Bert : - : - 7 T

@w] questions021003.doc
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Jonathan B Mulim 04 48 PM 21 012003 -0500 AIR Force Request

T AL

R e T 4

XSender mui!m mall hq nasa.gov ' - - R R
- X-Mailer: QUALCOMM Windows udm:aVers;oh432 e e e T
- Date: Mon; 10 Feb 2003 16:48:53 -0500 - S o
To: flemke@hd.nasa. o
From: "Jonathan'B. ulhn" <jmulhn@hq nasa. gov> T - :
Sublect AR Force Request. - . ,
Ce. jlloyd@hgnasa.gov, prlchard@hq nasa. gov; prut{edg@hq nasa.gov,
razier@hg.nasa.gov

Code QS got a call from' AF- Space Command Major Robert Ramey, Legal Office. He wanted fo
“know if the NASADOD- A:?reement was being used as_a citation for.the Columbia Investlgatlon
- -MR. Fraizier and | respended - that the SEace Act was being used as the authority.”

‘Major Raymey can be reached at 719-55 ~5494 Hns FAXis 719-554-9095 and email is
robert.ramey@peterson.af.mil
Major Ramey indicated he would like a cep){jof the appointment Ietter whlch QS replled we could
séhoulddsegd it through our-. NASA Llason at Peterson AFB, Mr New ury :

egards,-Jon

Jonathan B. Mullin : -
Manager Cperational Safety

- Emergency Preparedness Coordinator CE e wde , _
Headquarters National Aeronautics and Space Admmlstratlon SEel
. Phorie (202) 358-0589 g

FAX (202) 358-3104 =

"M‘ssmn uccess Starts with Safety"




" . Eric G Raynor, 04:01 PM 2/10/2003.-0500, NSRS Reports Pertainingia Shuttle. . .. oy o s o050

X-Sender: er%{nonwmail._hq.nasa.- jov L
5 XeMailer: QUALCONMM Windows Eudora Version 4.3.20  coeas . -
- Date; Mon, 10 Feb-2003 16:01:25 -0500 C o e S
To. jlfoﬁd@hq.nasa.gqv, jlemke@hq.nasa.gov, prutledg@hg.nasa.gov
From: Eric C Raynor <eraynor@hq.nasa.govs. - R
. Subject: NSRS Reports Pertaining to.Shuttle . o D
Cc: wharkins@hq.nasa.gov, pnchard@hq.nasa;gov, jlyver@hqg.nasa.gov, s
- whill@hg.nasa.gov, mkowales@hq.nasa.gov : : -

* lasked the NSRS‘,mcontrax_':tor to review all NSRS reports, received since the inception of the'. -
- program, to try to determine how many pertained to the shutile program. There are 211 such
__r'e_:pqrts _(out a total of 564 reports). . B - o

| have a list of them, identified by ascension number only. Any further analysis of these reports

. and thejr possible relevaricy fo the loss of Columbia wdu!d'pr;c)b,ablty-réqwre_a réview of each
report file by a person who'is well-versed in shuttle program dperafions, With sufficient advance
notice these files can be made available for review or inspection. The files are stored at the
contractor's facility in Bethesda, Maryland. - o _ .

~Eric:

Efic Raynor, Program Analyst o L

Code QS - $afety and Assurance Requirements Division
- Office of Safety and Mission Assurance

'NASA Headquarters, Washington, DC 20546

Phone: 202-358-4738
Fax: 202-358-3104 _ ~
- Email: eraynor@hg.nasa.gov

BN L




‘ Lynne Loewy, ,03‘ 5§ PM 2!2!2003 -0509 thés from Safety antl Mlssmn Assurance (SMA} Director- Lo

. X-Sender: Iloewg mail.hg. nasagov . -
T Xailer: QUALCOMM Windows | uc;‘ora Versmn 432
_ Date: Sun, G2 Feby 2003.15:53:03 -05 ' B o
To: Pete Rutledge ‘<pritiedg hq nasa gov> . T SO
From:-Lynné Loewy <lioewy@hq.nasa.gov>. : .
‘ Subject Notes from Safety and MlSSlon Assurance (SMA) Dlrectors Te!econ

‘Pete: : ‘ :

Helﬁ_a] are %he notes. In red ltalrc area couple of pomts ! d:dn t qmte get usuai!y who was talklng o
-onthenet. - . ‘ :
Lynne ST T S ' '

=| 2.2.03 notes.doc -

i




AT "-_"\; P T :7.'—"": LT

Notes ffom Safety and M1ss1on Assurance (SMA) Directors Telecon
’ : February 2,-2003,-1:00 p.m. :

Lead pasticipants:
- "HQ/P. Rutledge J. Tloyd -

" ARG/L.Doty - . ‘- U

 JSC/Y. Marshall, M. Brminger.  © -~ - Lo e
* KSC/B. Gamrido; 0. Toledo - ' -

MSFC/A. Goodson, B. Harris T
LaRC/A. Phillips -~ - :
SSC/M. Smiles, J. Staley - - .- - | S

P. Rutledge dlscussed an issue that had surfaced yesterday regarding the statement to w1tnesscs o

There had béen some discussion with the General Counsel about making some changes to thls
statément (ref. NPG 8621.1, NASA Procedures and Guidelines for Mishap Reportmg, -
Investigating, and Recordkeepmg, Appendix E-1). The final detenmnahon was than no-changes
_Would be made to the statement.

P. RutIedge updated the group with mformatlon he had recetved since the last télecon. .
o There are 2 FEMA POC's workmg with Dave Whlttle Roy CasseIman and Scott
Wells _
¢ The Mishap Investigation Board would be refened to as the Columbia Acc1dent
, Investlgatlon Board (CAIB) ‘ S
 RalphRoe at JSCis setting up a subgroup to support the CALB The group } wﬂlbe
doing an engineering (Orblter and ShuttIe) assesément to gather data to support the
actmty . : .
Teff Williams is workmg on debris ﬁeld mappmg L L '7 ‘ e
MSFC folks are building fiult trees.” T T
Administative annetincements: Supplier Symiposiuia @ KSC has been cancelled
NASA Public Affairs has put out a press release telling thie public how it can prov1de
.. information: ‘Telephone reports ‘should be directed to the following number:

- -281/483-3388; Text reports and images should be e-mailed tor et
T nasammma.ges@gsc Jasd.gov; the e-mail address is: columb1a1mages@nasa gov

P. Rutledge discussed Bryari O'Connor's role as ex officio for the CA]iB Mr. O Connor

specn‘_ically asked the SMA cominunity to do the following:

SMA commusity should try to penetrate the subgroups t that are supporting the CAIB.

o ~ SMA Directors should provide Mr. O'Connor with a list of questions that they believe ™
should be asked; and to identify what types of data should be reviewed. Inother WOi’dS
what. would they ask if they were m Bryan s position? The SMA community hasa ™ -
unique perspéctive from the pro gram and may be able to surface issues that mlght not be

reviewed otherwise. -

s Support OSMA as necessary. OSMA 1s compﬂmg a list of subject matter- experts to

._support Mr. Q'Connor. During the discussion of this item, several Centers asked

" questions about How they could make sure they conveyed their lists of subject matter »
experts to someone who could make sure the subgroups and CAIB knew that talent



existed and could be used. Y. Marshall promised to keep her-ears to‘the groups and let .
- the SMA commmunity know if there were skills that were needed. P.Rutledge a.sked all.
the SMA. directors to send their lists of subject matter experts to S. Neéwman .
- (snéwman@hqg.niasa. gov) so that he could post the list on the PBMA website that has

been set up.

e

S. Newman provided an update on the PBMA site setup. He has 93 members loaded and 68
‘members in work. He is working with GRC to provide additional security for the site. The site
is currently behind the GRC firewall. In approximately 48 hours, he hopes to have SSL and 2
factor sh‘ong eneryphon behind the GRC firewall : .

M. Card reminded everyone of the importance of maintaiming secur1ty and conﬁdenhahty of all -
mformatlo.n, Much of the data is ITAR and Export Control sensitive: Our friends and enemies
- will try.to use the tragedy as an opportunity to try to break into our systems and access our data.
We must rema.m vigilant and be mmdful of security concetns.

I Mqllm asked for a status of how the SMA directors were coordinating with the Medical
Commiunity. JSC and KSC responded that they. wete working closely with the medical
communities; JSC has offered training and provided good information for about coping with
stress (http: //]scpeople Jsc.nasa:gov/columbia/). [Fim Lloyd forwarded this website information
to SMA directors via email]. MSFC and ARC were using the Employee Assistance Program and
making:sure that counselors would be available for their peopls. ARC's. D. King has been in
contact W1th AM/C Angottl All are mmdful of the need to take caré of employees.

: J Lyver asked if B. Garrido could forwird the list of haZardous chemicals aboard the Shuttle in a
format'other ihan PBF. B.Garrido said he would look inifo it. S. Newman said he could post

" this list:to-the PBMA. website, after the security enhancements Had been made. Several on the

tiet réiterated that the primaty putpose of that list was to prov1de data to the White House to help

them detertnine whether to invoke the Stafford Act. P. Rutlédge agreed, and indicated that the.

information was indeed forwarded through the proper channels for this purpose. Postmg iton

the web would be an addrtronal use to assist the CAIB. - _

: B Gamdo also confirmied that the medical com.mumty ‘had this:list.” F. Chandier reported that as
of 10:00 p.m. last night, Dr. R. Williams at Headquarters was working on how first responders
should handle,debris; e.g., personal protectrve equipméent and handling protocols. He was to
work with J SC arrd get a message, via HQ Public Affairs (G. Mahone) to the proper’
communities. M. Ermmger reported that this was the job of thé MIT and that they sent the

mformatlon out_

r

B. Gamdo mentloned that he had seen in a local paper a picture of NASA astronauts plckmg up
debns with'only latex gloves, and indicated that there may be soine fallout ffom this: ,

Y. Marshall reported that they were part101pa,t1ng onthe Orbrter T echmcal Integration Team, ~
Workmg on the mission g¥aluation timeline, provrdmg lead for fault trees and corrective action”
S reporting. A new team on software was starting that they Would support. They were also

L lookmg at OMM processrng in Palmdale and helpzng staff the JSC EOC Now that the dataare-- .. .




© impounded; they nized to-devisea proceéss to release some dafa, on a réed iy know bagig,to - 77 -

~ supportongoing missions (upcoming Shuttlé miissioris and the ISS).. They are working ‘Lstrateg,r;;;. e

. for-controlled reftase of impourided data. ‘The SMA IA databasz has beeri impoundsd, To: g

da’ta: people need to log a-request with justification. JSE wilk-also support B. O'Conror whilehe - -‘ e

~ is.in Texas and coritinue to provide teleeon setup and mmutes for the daily SMA dire'“tors
teleoon. : ,

At MSFCA Goodson has SMA people on several subteams ET, RSRM SSME SRB and
Systems- - e

All data has beer impounded insecurity ofﬁce A. Goodson has a POC in security to- work
-issues inyolving getting access to impounded data on aneed to know basus. She hasalso setup
.a controlled data room within her organization, All relevant hardware and data at MSFC has ™~ =
- beert impounded. The ET teain is reviewing foam liberation data, Orbiter team. is Iooking at the
hydraulics on the left wing.  The Systems team is lookmg at whit to do and how they can .
facilitate the work of other tearns. She offered to provide her "Element Cheat Sheets" for the

PBMA site. - o -

B..Garrido reported that KSC 1s supporting JSC and they have people on site there working with
the subgroups and also helping with recovery. He is ensuring that all data has been impounded.
Spacehab has impounded data but is awaiting instructions from NASA.

-Mark.Gordon suggested that we gét a status of pertinent meetings afid schedules to help SMA
bétter penetrate the subgroups. P. Rutledge said Headquarters would try to accommodate the
request and mentioned the 3:00 p.m. telecon of the Headquarters Contingency Actlon Team
today and an Interagency telecon at 7:00 p.m central _ .

‘ B.' _G'a_rrldo said he spoke to GSFC Who 1 also irnpounding relevant data.
A Ph-iﬂip's had nothing additional to add. |

L. Doty reported that Scott Hubbard ARC Center Director, would serve as a member of the
‘CAIB and he had compiled a support team consisting of her, the ARC Chief Engineer, and
Public Affairs to support the effort. P. Rutledge mentiohed that the issue of S. Hubbard's
independénce from the mission Had: beén mentioned.” L. Doty replied that S. Hubbard beheVed

7he was objectwe enough to do the job.

M. Stiles reported that SSME data test data and records had been impounded. The SSC Center
Dlrector is offering the talent at SSC to help in any way that they can. J. Staley indicated that
they were getting EAP. support for-an SSC all hands. M. Smiles asked about the status of the
. Safety and Health Directors’ Meeting, the SMA Directors” Meeting, and the CQSDI conference.
The ﬁrst two are cancelled; T. Whitmeyer took an action to check on the CQSDI conference:

P. Rutledge reported that a press release announcing the appomtment of Retired U S. Navy
Admiral Harold W Gebman, Jr, to chalr the CAIB. T - :



T

L

J. Lloyd reported: that hie.had just been asked to compile infotmation on why the Bresidentdid. . -

. :..not ieed to appoint.a Blue Ribbon Panel to vestigatesthis aocident. . The most compelling-: .~ -

. reason is that NASA has been extremely aggressive gHout beginning the investigation. He.* . -~
-~ reported that managers werestill working oit the ctganization of all the mishapihvestigation

“related activity; and that Mr. O'Corinor was Hioping that there would only be one-NASA POC for -+

© the CAIB. He indicated that OSMA was being flexible to be ready to suppbrt Mr..O'Connorin ..~ -
this activity. - ‘ o o T _ .

_ A, Goodson asked ahant the iﬁﬁact on SLEP_- T ..
, The Stafford Review may be back on,
T- Whitmeyer will followup. - .- | T '

J. Lloyd indicated that we :'Wéré-..‘goin’g to continde Shuttle pfoéessm;g as miuch as pos’éiblej to

- minimize delay once flight is tleared: Mr. O'Keefe and Mr. Gregory have praised the NASA
- workforce on their aggressive response to this tragedy. .

J. Lloyd concluded by saying that the SMA directors’ 1:00 p.mi: daily telecon would continue
until no longer needed, and thanked JSC and Y. Marshall for taking the lead on setting up the

meetings. . , . -

- el
-—
- ~
£
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Garrido-‘l Humberto (Bert), 05:06 PM 211 8[2003 -0500, KSC Questlons :

- R

_ From. “Garndo1 Humberto (Bert)" <HumbertoTGarrido@nasa gov>-
+To! ™prichardi@hg.nasa.gov™ <prichard@hq.nasa.gov>:
Cc:" ebron—‘r ‘Edmundo. (Eddle%“ <Edmundo-J.Le ron@nasa gov>

: Toledo—1 Oscar< scar. Toledo-1@nasa.gov>,
oL lloyd rasa.gov'< jlloy d@% gnasa gov>, -
- rutle @hq nasa.gov le g@hq nasa. gov> :
Subject KS uestions

‘Date; Tue, 18 Feb 2003 17:06: 14 ~0500
- X-Mailer: Internet Mail Serwce (5.5.2653.19)

Pam- _ o
< A_few more undedited questions for Bryan frorﬁ .K,SC-' - B
Regards, N _
.. Bert - : B | o
:'- ) -—-—Orl&nal Message—a---- - , -
~1.From: Ackroyd-1, Linda -~ -
Sent: Tuesday, February 18, 2003 4:13 PM

To: Gafrido-1, Humberto Bert)
Subject: Questions

" <<questions021703.doc>>

im—' QUesﬁonsOZWOB.doc

. Tew




—

Gatrido-1; Humberto (Bert), 11:45 AM 2/26/2003 -0500, CAIB Presentation#i2 - -

- From: "Gairido-1, Humberto iBer_t " <Humbeérto.T.Garrido@nasa.gov>
-+~ *Toi "Jlloyd@hq.nasa.gov” <jlloyd@hc:naga.gov>, ‘
. . 'prutiedgi@hq.nasa.gov” <prutledg@hq:nasa.gov>, L
' '::y?zfralz(m i@hqg.nasa.gov" <wfrazier@hg.nasa.gov>, . S~
2. 7 Mlemke :
" Cc: Toledo-1 Oscar <Osgar.Toledo-1
7 "Wetmore-1, Mike" <Michael E. Wélr
- - 'Kénnedy-1, James" <dJames.W.Kénnedy@nasa.gov>, -

- "Lebron-1, Eqm_undo (Eddie)" <Edmundo.Jiebron@nasa.gov>,
.-+ "Ackroyd-1, Linda" <Linda.J.Ackroyd@nasa.gov>, .
= - ZTilley-1, Randall” <Randall. W.Tilléy@nasa.gov>,

: . “Higgins-1, William" <William.C.Higgins @nasa.gov>

© Subject” CAB Presentation#2 .
Date: Wed, 26 Feb 2003 11:45:27 -0500 . - -
- X-Meiller: Internet Mail Service (5.5.2653.19)~_

'q.nasa.gov” <jlemke@he nasa.gov>
nasa.gov>, = :
et_more‘%asa;gow, -

— - - .

. As you know, | will be p_resentin%to the CAIB tomorrow (4:30p-fo 6:00p) on
= - the "CASA Headquarters Code Q Process.and Functions.” [ appreciate all the
assistance e(ou have given me in preparing the enclosed préserntation package.
would like fo ask for your assistance one moré time. - Can you please -
review the aftached power point presentation and send me any comments;
Ec,hug?le‘st;ons or corrections you may have? . Note that there are 24 slides in
efle. - o ‘ _

Call me at 321-867-1982 if you would like fo discuss anything.

Thanks again,
Bert

> ---Qriginal Message----- .

> From: ~ Ackroyd-1, Linda el
- >8entt  Wednesday, February 26, 2003 11:20 AM
- =Tor Garrido-1, Humberto (Bert) - .-

> Subject: Presentation

> -

> z<Bert2.ppt>>.




Mark Kowaleski, 03:46 PM 2/26/2003 -osoo;_ RE: RTQs to address role of SMA in decision to image -

.

X-Sender: mkowales mail.hq.nasa.gov

X-Mailer: QUALCOMM Windows Eu ora VerS|on 4. 3 2. - ,
Date: Fri, 28 Feb 2003 15:46:35 -050

To: "JOHNSON, GARY W (JSC- Nllé NASA)" <garyw johnson@nasa gov>

"Mark Kowaleski™ <mkowa|es .nasa. q S,
jNASA <mark.d. ermlnger@nasa gov>, ' .

"ERMINGER, MARK D: (JSC
*MARSHALL, YOLANDAY (JSC- NASA "< Iandaymarsha nasa.gov>,

- J!ond@malih .nasa.gov, "CARD MI (JS MOTE) <mcard@hd.nasa.gov>,
= prutl g.nasa.gov _ -
From: Mark F a!eskl <mkowales@h%nasa gov> .
Subj'ect RE: RTQs to address role of SMA in decision to image Columbia
'CAZES, DAVID (JSC NA) (SAIC)" <david.cazes 1@jsc.nasa.gov>

Gary, unfortunately | won't be able to sta{ late because I'm headlng out of town at 4:00 and I'm
- ofn another telecon right now. | don't think that there is any urgency that can't wait until Monday I
can rearrarnge my schedule anytime on Monday, |f that works for- you. .

And {'d like to at least attempt to have Mlchael Card/Q part|c1pate in the dISCUSSlOI‘I since he is a
pnncrpel with regard to interfacing with DOD -

Also, is it possible for JSSC SR&QA to confirm with the Shutﬂe folks some of the assumptrons (!
talked to Mark about these).

Mark

At 01:30 PM 2/28/2003 -0600, JOHNSON, GARY W. (JSC- NA{ (NASA) wroteé;
Mark Kowaleski we will call you at4 PM HQ time/3 PM JSC 1o discuss the -
~writeup. | plan to have Mark Erminger & David Cazes on the telecon We will

call your number 202-358-0751.

~---0ri nal Message--—— '

‘From: Mark Kowaleski [maijlto:mkowales@h nasa.gov] .
Sent: Frida Sy February Z8, i

To: JOHNSON GARYW JSC-NA) (NASA); ERMINGER MARKD (JSC- NC) (NASA);
MARSHALL, YOLANDA'Y. (JSC-NA) (NASAY; jlloyd@mail. hg.nasa. gov CARD
MIKE (JSC-REMOTE); prutiedg@mail.hq.nasa.gov |

Subject: RTQs to ad ress role of SMA in decusmn to image Columbla

i

Hereis a draft s
-Thanks everyone for your inputs. ,
i fuzzy on a few details, but | think itis a good start.
Maybe we could have a brief telecon to discuss?
Thanks, ’
Mark




“Mark Kowaleski, 03:46 PM.2/28/2003 -0500; Code Q Columbia databse to CAG

P
4

X-Sender: mkowales@mail.hg.nasa.gov - ' i
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
- Date: Fri, 28 Feb 2003 15:46:20 -0500
To: Jlfoﬁ@kmatl.h .nasa.gov .. ,
- 7 From: Mark Kowaleski <mkowales @hq:nasa.govs
.- Subject: Code Q Coltimbia databss to CAG . .. -
) “Cc: prichardson@hgq.nasa.gov, prutledg@mail.hg.nasa.go

=. ROt e e R

V. o
“,_{g.. T -

- Jim, LT .
As you know, 1 am-on the Columbia Action Ceriter (CAC) team, chaired by Michael Greenfield.
- The CAC is now i oing to be a HQ-wide accessible database that will be all-inclusive of all =
- Shuttle related data. o : ‘ G ’
- The CAC would like a copy of all the databases that each HQ code has generated including
. HCAT and Code Q. o .
This includes all RTQs, studies, white papérs, copiés of studies we have recieved - basically
. everything.since the accident, All databases will be converted to PDF format and will be

searchable, |have seena sample of the CAC web-based database and it will be a very useful
. tool HQ-wide. } ‘ ]

. aheB e'n(t'J p)roduct will allow all of HQ to view all data available related to Columbia (HCAT, M, P, L,
, B, etc.). ' : ' _

‘Would yeu approve all Code Q information generated for Columbia to be released (copied) to the *
CAC database? T ' -

Thanks,
Mark

i
ol
Ty




~James Lioyd, 03:23 PM 2/24/2003-0500, Re: NSRS Mailbox checking... . . -

X%‘Sendergli%t_j mail.}\’;a_.naSa.go%,r‘ L _

- XMailer: QUALCOMM W indows Eudora Yersior4.3.2 .. .« . - |

Date: Mon, 24 Feb 2003 15:23:51 -0500, - ‘ T

. Tex-Eric C-Raynor <eraynor@hqg.nasa.gov>, jlemike <jlemke@ha.nasa.gov>,

. pt‘)joelln lhqanaﬁia.gé)éh L ' i '
rom: James Lloyd <jlio q.nasa.gov> )

Subject: Re: NS S'l\‘)aiigoxchqecking?.

- Cc: wharkins@hg.nasa.gov, prutiédg@hg.nasa.gov

In a meeting just this morning the Administrator wants to keep all lines of communication open
that will allow anyone:to convey information on STS 107 er.othet.related flights of interest, There
is to be an 888-703-CAIB hotline number to the CAIB; a web site where oné can submit
information to be announced tomorrow The [G piped up that he has a hotine andinthe
Enter?nse Staff Meetln%hlater this mommgk Pete added that the NSRS is ‘also an avenue. In view
of that I'would suggest that we keep the checking on a daily basis until further notice: Do we
have to amend the contract to do this? T -

o -

Atjog:m PM 2/24/2003 -0500, Eric C Raynor wrote: . -
Qnn:- ’ . - : : ’

Erin has been bhecking thé N..SRS'box déily since the loss of ST$-107. Should she cb,ntinue fo
do that, or should she revert back to the usual schedule of checking only Monday, Wednesday,

and Friday? Please advise,..

-Eric- _ . o .

Eric Raynor, Program Analyst . T
Code QS - $'afet‘y and Assurance Requirements Division
Office of Safety and Mission Assurarice

NASA Headquarters, Washington, DC 20546

Phone: 202-358-4738
Fax: 202-358-3104
Em'_ail_: eraynor@hq.nasa.gov -

Jim




s -
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' Jlloyd@matl.hy. riasa:giov; +1:19 AM2AE/2003 -0500, Information. Flow.with Bryam ;.

. Reply-Te: jlloyd omailhq.nasagoy. . . Ty
' X%rYEinanjﬁ?:giP%&1 60?166;17%* e S .
- X-URL: hitp:/imail2web.com/

- From: g oyd@r ,
. “Té: pru Ied%g hg.nasa.gov, jiemke
Cc: boconnor@hg.nasa.gov o
. ‘Subject Information Flow with Bryari~ - . : R -

. Daté: Sat, 15 Feb 2003 11;19:41-0500 =~~~ . . - L e
X—O:i\lﬁ;énalA:riva!Tlm e: 15 Feb 2003 16:19:41.0608 (UTC) FILETIME=[0B539280:01 C,2_D__50E% :
X-MIME-Autoconverted:-from queted-printable to 8bit by bolg.public.hq.nasa.gov id LAAOG146-
Pete and John, - B
I selokewnh Bryan Saturday morning just as he may have been arriving at

\F and he wants us to honer the protocol set by the CAIB'-- requests will. -~ -
- be processed thru the Task Force and if some,thr-ng‘-ls needed from Code Q

explicitly it will most likely either be direct from Task Force {maybe thru
Joe Ripma) or perhaps thru HQ via the HCAT.

- We will continue fo process information of interest that we feel the .
Program may not have by sending it to the HCAT.

We will also continue to pracess the prabing 8uestions;»:ie have been . S
collecting to Bryan. Bryan will raise with the CAIB and it may come back _ '
. to NASAthru the Task Force. o R

| will be.off site (weatheér pérmiting) with the Administrator and SR,
Staff on Tuesday. Please communicate these groundrules to SMA Directors

Hg.nase.gov Lo .

during teleconference on Tuesday at 1 PM. )
im D ,
* mail2web - Check your email from the webat . . - -
http://mail2web.com/ . T

mail.na,Nasa. 'W-‘--F%oyd@maﬁ.hq.naisa-.gov> e o v




. _F-ait'h_‘Ch aﬁﬁler,’-?rfﬂ :42 AM'ZHM 212003 ‘-6506‘,' Qiigstior for. Columbia Investiators = -

X Sender fchandle@mail. hq nasa.gov
- X:Mailer:-QUALCONMM Windows f.udora Versrer1 43?, S -
. Date: Wed, 12 Feb 2003 11:42:52 -0500 .
© To: prutledo@hig:nasa.gov-
- From: Falth Handler < chandle@hq .nasa.gov>
Subject: Questior vor Columbia vestlators
~ Cc: prichard@hq.nasa. gov

Pete :
‘Here is a question/thought for the Columble Accldent lnvestlgat[on Board.
Columbia underwent major modifications, which included changes to the Ieadlng edge of the

wing. - These are documented in reports of the followin

site.
http//usagol ksc.nasa.gov/usag /ors/kscs: 001/ aung'n/rewous/sts 109!109 htm -
: - fa'’s return to fiight after major upgrades)

: Wha& pt%tentlal human errors durrng these modifi catxons could have contnbuted to/caused this
accident?

- p e - -

Faith Chandler

NASA Head uarters

Office of Sa; and Mission Assurance

‘Code Q Rm 4 :
: 300 E Street, S W - - .
‘Washington, D.C 20546 o

202-358-0411
*202-358-2778 (fax)




Fop

Nelson Keeler, 1_.1.;16 AM.Z{"HZAOOQ,&OSOG,:Fwd:,Re: Fwd: IV&V ltems related to STS-107 |

X-Sender: keeler@orion.iw.nasagov . : '
K-Mailer: QUAL COMM Windows Eudora Version 5.1 - - - L e
Dateé: Fri, 07 Feb 2003 11:16:18 -0500" -~ - ' ’ : '
.- To: prichard@mail.hq.nasa.gov R ‘ ’
- From: Nelson Keeler <Nelson.H Keeler@nasa.gov>. -
" -Subject: Fwd: Re: Fwd: V&V Items rela ed to STS-107 , ' ' o
. -=-Cc: Pete Rutledge <prutledg@h nasa.gov>, jbruner@pop500.gsfc.nasa.gov,. O
oo raque@ivv.nasa.gov, datfo@iw.nasa.gov - _ _ ' R

. Parh: S _ S _

Thanks for the call this morning. The ASCB stands for the Avionics Software Control Board. It

-~ Is"part of the International Space Station program and chaired by Bill Painter at JSC. —

~*"I've giso forwarded you the message | was referencirg with resEect_- to input we have provided to -
- -the Shuttle prograr.- That action was com pleted bg OB on 4 February 2003. By the way, the

~ - Shuttle has a similiar board to the'one above, SASCB, the Shuttle Avionics Software Control

«="Board and it is chaired by Darreil Stamper (naime referenced in email that data was delivered to}. .

3

| have one additional concern that | think someone should be working or preparing for a question-

: about‘. Kk stems frOmr the following 2/5/03 Computer'worl'd arficle:
= NASA seeks clues to on board computer actions
NASA investigators are q_u_esti‘onin%whether adjustments made by the' Columbia's
- on board control computers could have played a role in the Feb. T disaster: )
httpr//com Duter‘Wod_d.com./newsIeﬂer/0%204902%2078201 %2C0.htmiI?nlid=AM
"~ When you work thrbugh the article and its companion articles jt states thet there is a 1999 GAO
report that fallts-NASAfor not having an V&V software capability on Shuttle. It tries to use this
"t support its contention that the on board computers could have béen part of the problem. The -

actual GAO report was written in 1991 (not 1999 as improperly sited) and is one_astth_ thatled -
to the implementation of IV&V on the Shuttle program and the creation of the V&V Facility. -
There is %one oy the Shuttle softwar today contrary to the contention of the article and itis -

managed byythe Facility.- :

" Hope this helps!

- Ned - -
“X-Sender: prutledggmail:h .nasa.gov -
X:Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Mon, 03 Feb 2003 17:52:00 -0500
" " To: Nelson Keeler <Nelson.H Keeler@nasa.gov>
. From: Peie Rutledﬂﬁa ?rutledg@hq.nasa.' ov>
““Subject: Re: Fwd: V&V items related to STS-107

Th‘anks for closing the loop, Ned.
Pete . .
- At04:56 PM 2/3/2003 -0500, you wrote:
Pete: -

As discussed Sunday, we have impounded all our Shuttle data, parfqulaers- as-‘sociated
. with.STS-107, both by our contractors at JSC and all of us at the Facility. We have backed
- up all the soft copies and made additional copies of the hard copies. i

" "Please riote Steve Raqge"s email below. We have been asked to forward some of our data
1o Darrell Stamper at'dSC, As | understand i, this is a proactive request and not the result of
a request from one of the investigative boards.

"~ Ned

-

Yo g r e Em AR B T ok ok Tw wyc E



B

. Nelson Kegler;11:16 AM 2/7/2003 <0500, Fwd: Re: Fwd: IV&V ltems related to STS-107

- %-Sender: raque@orion.iv.nasa.gov o
- X-Mailer: QUALCOMM Windows Eudora Version 5.1
Date: Mon, 03 Feb 2003 13:51:29-0500 - . .~ -
To: "Stamnper, Darrell” <darrell.e.stamper @jsc.nasa.gov> .
From: Stevén Raque <Steven.M.Rague@nasa.gov> =~ .

“Subiert MRV jtems reiated +r ©TQ107. -

C: ——— C— R . -3
- ."Keeler, Nelson” <Nelson.H.Keelet@ivv.nasa.gov> -~

= '

Darrell, ’ _

Just a note to ensure we understood what to deliver to gou 'r"e'garding STS-107. We will have
hard copies of the following items to you by 4:00 pm CST tomorrow (Feb 4).

1. SRR reports and é)resentations for both the initial STS-107- SRR 6n 6/20/2002 and the
final one on 12/12/2002 : e :
2. Final SIRs related to STS-107 that were delivered with other SRR reports -

3. All ather SRR reports and presentations, and their related SIRs for O1-29. .

-9. TIMs related to STS=107 and OF29 : e
6. For analyst notes, tool reports, and dprel-imina SIRs, we will look for any informiation
(@s#?_mallfy entry related) that surfaced in these ifems that we feel should be noted to you as
sighificant. L : :

" Hf I captured-aniy of this incorrectly, please iet me know.

o FRSEL S LTI

~Steve

Steven M. Raque -
NASA V&V Facility
100 University Drive
Fairmont, WV 26554
Phone; 304-367-8216
Fax: 304-367-8203

Neison (Ned%H- Keeler o
Director, NASA V&V Facility
(304) 367-8201 - oo

€.

' Peter J. Rutledge, Ph.D.

Diréctor, Enterprise Safety and Mission Assurance Division
Acting Director; Review and Assessment Division

Office of Safety and Mission Assurance - - ‘
NASA Headquarters,-Code QE, Washington, DC 20546

h: 202-358-0579
AX:202-358-2778
e-mail: pete.rutledge@hq.nasa.gov

. - Mission Success Starts with Safety!
Nelson (Ned) H. Keeler

Director, NASA V&V Facility

" (304) 367-8201 :




______ -y

Garﬂdo-1 Humberto (Beﬁt), 06‘0(1 PM 2;’28/2903 -05@9 CNB P{eseﬁtaﬂan

a -
C REFT

From “Garndo—1 Humberto (Bert)® <HumbertoTGaTid’o@nesa qov>
To “Zgitler-1, Pam" <Pamela.S. Zeitler@nasa.gov>:
c ™y Ilcyd@h nasa.gov" <jlioyd@hq.fiasa.qov,
prutledg@tiq.hasa. gov‘“ <pruﬂed% hq nasa gov>
L "'lem ke qnasa gov" <jlemke@hq nasa.gov> . ,
S Mrazner g.nasa. ?ov"' <wfrazner hq. nasa :
- "yolanda. ymarshali @jascnasa.gov" <yolanda ymarshafﬁ jase.nasa. gov’“
"amanda -goodson@msfc.nasa. gov” <amanda.goodson@msic.nasa. gov>
- michael. smiles@ssc nasa.gov ' <michael.smiles@ssc.nhasa. gov>; - :
"mark.d. ermlngergh g.nasa.gov™ <mark.d. ermlnger@hq nasa. gov>
Tolede-1 Oscar <Oscar. Toledo-1@nasa. gov>, .
- "Katnik, Grea <GreRg QéN Katnik@nasa:.gov>, - :

.- -“Bndges- oy" <Roy.Bridges nasa.gov>,

7 "Kennedy-1; James" <James. ennedy nasa. gov>,
"Lebron—1 Edmundo Eddie)" <Edmundo. ebron@nasa gov> :
"Delgado- 1, Hector" < ectorN Delgado@nasa: govs,

"Tucci-1, Lar ' <Larry.R. Tucci@nasa.gov>,
~ "Tilley-1, Randal" <Randall.W. lley@nasa:gov>,
"Bou in-1; Richard" <Richard. ABoutin@nasa.gov>,
= "Huet1, Sharolee" <Sharolee. A Huet@nasa.gov>,

" “Haddad-1, Michael" <Michael E. Had ad@nasa.gov>,
~Gordan-1, Mark” <Mark.W.Gordon@nasa, gov>,
"Gordon-1, Joseph" <Joseph.P.Gor on@nasa ov>,

- "Wetmore 1. Mike" <Michael.E.Wetmore nasa gov>,
. "Higgins-1, Williarm" <William.c. Higgms Jnasa. gov>

Subject: CAIB Presentation

Dateé: Fri, 28 Feb 2003 18:00:05 -0500 -

- X-Mailer: lnfernet Mail Service (5.5.2653. 19)

N <<Bert2 ppt>> )

Here is the material presented to Group 2 of the CAIB’ yesterday Note that
there are 25 chatts. )

| Bert

JHIT

|_Bert21.ppt

Drifited for Pete Riufladae <Bater 1 By iélad oo onm oo



e -

'Papperphmfgs a’sf«;z ’PM zzsmms wBSOG”Re Ful: RE HCAT Questionr. o % e b TRl w

~fo: Pe mehiﬂips <;5ph{ﬂf K nésa gav:f ’ : s e

" From: Bete Rutietige <pr g)@a dasagovs - ' A L R SPREE

8ubject' Re: Fwd: E{ CAT Ciues iorjb ] 9 ‘ P P U A
- - Beo BEEETRS I -

Attaqﬁed,.._. - oo -

Pepper, ol e " -

The answer provided by Jan Railsback is fine.
Pete _ ' ' -
At 03:33 PM 2/5/2003 0500 you wrote:

Pete/Jim,

tvould like to forward this answer to the HCAT for action ciosure OK‘?

Pepper

R

X-Sender: mstamate mail, hg.nasa.gov

X-Mailer: QUALCO indows Eudora Version 4.3.2
Date; Wed, 05 Feb 2003 15:27:18 -D500 -

To: Pepper Phillips <pphillip@hqg.nasa.gov>

From: Michael Stamatelatos <mstamate@hgq.nasa. gov>
Subject: Fwd: RE: HCAT Question

Cc! pete. rutlédge@hq nasa.gov

Pe oo '
JaI? allsback is the current acting Shuttle PRA project manager.

- His answer is given below.
Mlchael

From; "RAILSBACK, JAN (JSC-NX) (NASA)" <jan. ranlsback—1 @nasa.gov>

To: "Michael Stamatelatos™ <mstamate g.nasa. ,

Cc: "BOYER, ROGER L. (JSC-NC) (SAIC B Lroger. boyer1 @]sc nasa. gov>
"Dennis Mocre (E mall)" <Denn|s R oreémsfc nasa.gov> - :

Subject: RE; HCAT Question
Date: Wed, 5 Feb 2003 13:51:11.-060Q
- X Marler lnternet Mail Service (5 5.2653.19)

Michael,

The answer is, yés, we do cansider the probablllty of Forelgn Object Debns hits to the Orbiter TPS, but
we make no distinction regarding where the debris came froiti, The debris could come from anywhere
on the vehicle during ascent, micrometeoroid and orbital debtis {(MMOD) from on-orbit, and debris from

- the runway during Landmg/Deceieratlon . .

o We also have a model for the probability of 16ss of Extemal Tank (ET) insutation, but only in regards to
owerheatmg of the ET due to the loss of msulatlon This is a MSFC model. ,

¥ _yo_u need a more in-depth answer, let me know. o .
Jan W. Railsback -
Lead Ana!yst .

Safety, Rehablilty, and Quality Assurance
Advanced Programs and Analysis Division
Ph; 281-483-7265 '

e e X Ew k. P gl 8 T e 5w o e .



~Pepper Phillips,05:42 PM 2/5/2003:-0500, Re: Fwd: RE: HCAT Question.

. Fax: 2812442318
jan. rarlsback-1@nasa gov L

From; Michael Stamatelatos [mailto: mstamate@ha.nasa g_Q |
Sent: Wednesday, February 05, 2003 1;06 PM . o
= T0: RARSBACK, JAN (JSC-NX) (NASA); BOYER ROGER L. (J5C- NC) (SAIC) <
SubJect +wd: HCAT Question -
Imporlance High

Jan/Roger: o : - . . -
HCAT is asking the foilowrng question: '

"Was the poten’ual of Foreign Object Debris Jmpact damage cons&dered in the existing .
PRA model?" . .

I need an offi C]al answer ASAP

Thanks
M&Q#as****************************'k***********;** -

Dr. Michael Stamatelatos

Manager !;genc Risk Assessment Pregram

ers - Mail Code QE

OfF ce of Sa etsy and Mission Assurance ‘

300 E Street, : . :
~ Washington, DC 20024 ° : -

- Phone: £02/358-1668 Fax: 202/358-2778 -

E-mail. MichaelG.Stamatelatos@nasa.gov -

gPIease note change in.e-mail address)

* ******************* ek S ook sk e deke e e ok A Ik ek e e ok

"Mission sticcess starts'mth safety"

****************************************i**********

Dr M:chae[ Stamatelatos .
nager ency Risk Assessment Program N Cenl
?ua ers - Mail Code QE .
OfF ce of Saf eg and Mission Assurance ) B
300 E Street . )

- Washington, DC 20024 -
Phone: 202/358-1668 Fax; 202/358-2778
E-mail: Michael.G.Stamatelatos@nasa. gov ,
[(Please note change in &-mail address o R

****************** T T kA dedndde ek KA I ok ek e ek R e

"Mission sticcess starts with safety’

P T T o T



JOHNSON, GARY W. (JSC-NA) (NASA), 11:24 AM 2/6/2003 -0600, FW: EOC is Designated as Gentr’

From: "JOHNSON, GARY W. (JSC-NA) (NASA)" <gary.w johnson@nasa.gov>
To: "Newman, Steve (CodeQ)™ <snewman@haq.nasa.govs - . .
Cc: "Lloyd; James(Code Q)™ <jlloyd@hq.nasa.gov>, : '
uipegﬁedRuﬂehdgem h
e <PIU 1g.nasa.gov>;
: 'PrHELE%f@DiVID F.g@sé-NT) (NASA)"
<david.fthelen@nasa.gov>, " . .. -
© . "MARSHALL, YOLANDA Y. (JSC-NA) (NASA)" ‘ _ : ‘
, <g;!an_das.-y.marsha_l! nasa.gov:> - o T e
: "OWENS, CHARLOTTE D. (JSC-NA) (NASA)"
_ .= <charlotte.d.owens@nasa.gov> ‘ . R _ B
- Sub;egt: FW: EOC is Designated as Central Collection. Point for STS 107 In.
: . Tormation, Photos, Videos. : o o
Date: Thu; 6 Feb 2003 11:24:02 -0600 : |
. X-Mailer: Internet Mail Service (5.5.2653.19)
Steve this might be a good thing fo add to the web site/PBMA. Sirice others -
Centers may getting photos/vidéo. e - e
> -~---Original Message--—- ’
->From: ~HR E-Majl Notification Systern
>Sent:  Wednesday, February 05, 2003 6:04 PM
>Tor DL JSC Civil Servants; DL JSC Contractors -
> Subject: EOC is Designated as Central Collection Poirit for STS 107
> Information, Photos, Videos. - -
Z !

" > If you have information, photos or video footage relevant to the STS-107
> in\{estiq_ation, the Emergency Q?:eratlo;ns Center is the central collection
> point. The EOC will track the information and initiate Its distribution

> 1o the, {Jr‘oper investigation teams. If you have media in hand, please

> bring it directly to the EOC in Building 30, room 3100, -

> -

> The contact information for the Efnergency Oper’aﬁohs Center is:
> ' : :
> Phone: 281-483-3388 o

S ,

>Email: columbiaimages@nasa,gov

b3 .

>Mail:  Columbia MT/ JA17
> 2101 NASA Road 1
; Houston, TX 77058

h 1
%

D’r;r“fn’r‘i Fruet b o sdklm T ra n oot ™ o ke oo T P 20 o igms == 7



" “smadir@lists.Hq.nasa.gov, 10:40 AM 2/6/2003 0500, Safety Reports--Shuttle safety studies neede

"o s ToSimadir Iists.hq.nasa.?ov" e o ‘ .
- From: Pete Rutledge <prut e“dt%@h .nasa.gov> : -
Subject. Safety Reports--Shutflé satety studies needed
~ Cc:'rinoyer@hqg.nasa.gov T ) '
Bcc: . . 2 . o
Attached:

- T -

<. SMA Directors, R R R DU
Ref,; Jm 'I;Iciyd_;s message of last night, Feb. 5, 2003, 19:52 EST, subj: Séfety Re_pbrts_ (the
onslaughtis starting) = .. - -

'Tﬁis'mess'a_ge expands _éh:Jim's. '

The General Counsel's office has asked for our help in idenitifying and collecting Shuttle-related
safety studles that have béen done since Challenger. So it's more than ust those funded by

- CodeQ RTOP money. You have seen examples of some of these studies held up by reporters

~onthe TV news:stories arid-in the newspapers (the one by Pate-Cormell and Fishbeck actually -

was funded by Code Q). Please have somecne de a search (of your memor?(,,of your office,
etc.) for Shuttle-related safety studies, especially those that might be most related to the
Columbia mishap and the circumstance surrounding it (Shuttle safety, tile, ET, insulation, -

. gscap‘e, reggw; control, avionics, hydraulics, tires; aerodynamics, debris damage, etc.). So what

o we need’ S . . '

1..Certainly we need bibliographical citations of any such reports you are able to locate and a
little more, which will require some intellectual woik (see entries in format belowg. _
2: ldeally we'd fike t_o‘havegc%ples of the reports overm%ht mailed to us (it's OK if we end up
-getting multiple copies of studies found at muitiple locafions).

Heré's a reporting format desited by General Counsel:

‘Name of Document; s S -
. __Author(s) of Document: =~ : N =
‘-*:Dfa._te_gof document): S :
- Brief Summary of Document: - A .
-Bad News: SR . o .
Gaod News: N A e e
NASA Response: (how did NASA respond to the studies' recommendations?) =~
mtég;g;Questions and Answers: (knowing about this report, what might a reasonable person ask
Preparer (of the information-in this format): ‘
As with everything else, this information is needed as soon as possible, bt the néed won't end
immediately, either. Partial responses are desirable; i.e., any studies you find, as they are
I6cated. And continuing responses are desirable, so if a study report can't be gotten until next
o] .

week or the week after or the week-after that, we still want it. Consider this to be-an open |
request until we shut it down. - _ . - .

_ Please send your feedback to Ron Moyer in rhy office (see his e-mail address on the cc: line ST

above). _
And, as Jim said, we're doing the same search right here.
Thank you very much for your help, o

_Pete - .




- - . "
'-.'Q-' .

. ejreenﬁe:d_nhicha'el, 02:48 PM 2/4/2003 -0500, Fwd:,co_sa and PRACA - . .
EO Gr?ne'trexfad s hael tiedgi@h s o
rom: Pete Rulledge <pru nasa OW " T
Subjl(_i‘ct Fwd:"COFR and PRR(% qnasag
loyd_ Jim

B ] -
Attached C: \Documents and Settmg (Jprutledg\ :
Documents\Data\attach\PRACA. \Documents and Settlngs\prutledg\My
Documents\Data\attach\Cert[f cate of Flight Readiness Process doc;

Michael, T : S

In'response to your earlier conversation Wfth Jim on CoFR herej is what Mark got from JSC and
gave o the HCAT on Sunday -

Pete. -
X-Sender; mkowales@mail, hg.nasa. dg
X-Mailer: QUALCOMM Windows Eudora Version 4.3. 2
) .[T)ate Tue, 04 Feb 2003 09:18:32 -0500 . L
" To: pnchard@hq .nasa.gov .
From: Mark Kowaleski <mkowales@hq nasa.gov> ' -
_Sublect Fwd: COFR and PRACA _ ] o
Ce: jlloyd@mail.hq.nasa.gov, rpatrican@hgq.nasa.gov, fchandle@mail.hq.nasa.govm,
- “prutledg@mail.hq.nasa.gov - e - _

Pam, : e 4
For our files...
. Here is the response ! sent to the two actlons on Sunday JSC SMA blessed these.

UMark -

. ‘Date: Sun, 02 Feb 2003 17:13:44 -0500 o
To bhill,bwatkins -
From: Mark Kowaleski.<m kowales@hg.nasa. gov>
. Subject COFR and PRACA
Cc:c elgl .M.kokosz1@jsc.nasa.gov, s;ohnson merm “JOHNSON M S. (SCOTT) (JSC- :
© NC) (NASA)" <m.s johfison@nasa.gov>,"C

- ‘<dav1d cazes1 jsc.nasa.gov>, = "DYER, KEILI'H SC NC AIC)
<keith.w.dyer1@)jsc.nasa.gov>, "BALUJ, BRIAN K. {(JSC- NC) AIC)
- <brian.k.balu1@jsc.nasa.gov> A

Bill & Bobby,
Here are the two White House actions | hard- COpled fo you
* They address the COFR process and the PRACA process.

Methods of risk assessment is addressed in the deahng with ﬂ:ght constraints sectton of the
PRACA write-up.

.Jsc SR&QA folks helped pull these responses together
Mark - , _
'PS: Cheryl & Scott - thanks for your help. S

P oy a . b Te od e ¥ O F T w4



prichard@hq.nasa.gov, 03:43 PM 2/4/2003 -0500, Fwd: INFO: Columbia Accident Investigation Bc

To: prichard@hg.nasa.gov

From: Pete uﬂedge <prutledg@hg.nasa.gov> .
gubject-: Fwd: INFO: Columbia Accident nvestigation Board Questions
c! '

Bgc: :
Attached: C:\Documents and Settings\prutledg\My Documents\Data\attach\Bryan Columbia
Accident Investigation Board.doc; .

P;m, These are on behalf of Yolanda Marshall from JSC.

- Pete ) _ : _ '
From: "HIMEL, MALCOLM J. (JSC-NX) (NASA)" <malcolm.j.himel@nasa.gov>
To: "boconnor@mail.hg.nasa.gov" <boconnor@mail.hq.nasa.gov>,
c .. brutledg@hg.nasa.gov™ <prutledg@hq.nasa.gov>

c: AL T

S . YO AY. (JSC- NASAg' gyoianda.y,;marshal@(nasa.gov>,
HOLSOMBACK, JERRY B. (JSC-OE) (NASA) c

ILSC _ : @nasa.gov>,
- Patrlca@hq.n_asa_:g()\f" <rpatrica@hq.nasa.gov> ) -
Subject: INFO:™ Columbia Accident Investigation Board Questions
Date: Tue, 4 Feb 2003 14:10:57 -0600 A
X-Mailer: Internet Mail Service (5.5.2653.19)

<<Bryan Columbia Accident Investigation Board.doc>>

Bryan/Pete, per your request, attached are a set of very p.reiimi'nary‘
questions that | worked Jast night. \é!e will continue to work on other

questions for your use with the CAIB.

" <jerry.b.holsomba

Regards,

Mac Himel/NA
JSC A Manager
281 483-408




Pamela Richardson, 03:14 PM 2/12/2003 -0500, Fwd: Question for Columbia Investiators

To: Pamsla Richardson <prichard@hq.nasa.gov>

From: Pete Rutledge <prutiedg@hq.nasa.gov:

gubJect: Fwd: Question-for Columbia Investiators
s

Bce:
Attached:

Pam, A
For the questions/issues list for Bryan.

Pete .
X-Sender; fchandle@mail.hg.nasa.gov ]
X-Mailer; QUALCOMM Windows Eudora Version 4.3.2
Date: Wed, 12 Feb 2003 11:42:52 -0500

- To: prutledg@hq.nasa.gov '
From: Faith Chandler <tchandle@hq.nasa.gov>
Subject: Question for Columbia Investiators

Cc: prichard@hq.nasa.gov
Pete, | ‘
" Hereisa question/thought for the Columbia Accident Investigation Board.

Columbia underwent major modifications, which included changes to the leading edge of the
wing. These are documented in reports on the followm%s;te. .

http//usago1 ks¢.nasa.gov/iusago/orgs/kscspi001/launch/previous/sts-109/109.htm

i olumbia's refurn 10 flight after major upgrades).

ee vehicle engineering report sts-

Wh%t pcg;?entiai human errors during these modifications Could have contributed to/caused this
accident’ - '

P s ot st

Faith Chandier

NASA Head?uarters L

Office of Safety and Mission Assurance
Code Q Rm 5x40 '

300 E Street, SW -

Washington, D.C 20546

202-358-0411
202-358-2778 (fax)




l N . T . N N . ) - 7 . . )
¢ Phillips@nasa.gov, 10:32 AM 2/7/2003 -0500, HCAT and CAC

)

To: Alan.H.Phill s@nasa.gov
From: Pete Rutledge <(g)ru edg@hq nasa.gov>
Subﬁct HCAT an

loyd_

Attached

Alan,
Jim Lloyd mentloned your reguest for info. The CAC

charter is on the PBMA 107 work group ..

- area--its under Documents, in a folder named investigation Teams.

Trying to locate charter for the HCAT; will get back to
Pete

you.




Garrido-1, Humberto (Bert), 02:42 PM 2/4{2003 -0500, RE: Questions for Brian O"Connor's conside

To: "Garrido-1, Humberto {Bert)" <Humberto.T.Garr ido@nasa.gov>

From: Pete Rutled%e <prutiedg@hg.nasa.gov>
_ 'gubject: RE: Questions for Brian O'Connor's consideration:
e

Bce:
Aftached:;

That will be most welcome.
Pete

At 02:12 PM 2/4/2003 -0500, you wrote:
Pete- .

We will be preparing a second set.
Bert

. —--Original Message-----
From: Pete Rutledge imaiito:%rutledﬂ%hﬂ.nasa.gov.l
Sent: Tuesday, February 04, 2 :
To: Garrido-1, Humberto (Bért) o
Subject: Re: Questions for Brian O'Connor's consideration:

Thanks, Bert. These will go in tomorrow’s e-mail shipment to Bryan. We
just sent him a first batch.

Pete

At 01:58 PM 2/4/2003 -0500, you wrote:
> <<107 Board Questions.doc>>
>

>Steve- .
> , .,

>As requested by Jim and Pete we havei_f)olle_d the KSC SMA commun\i,t\}/ to
>suggest potential questions for Brian. Here is what we have to date. We
>Wi|?pas‘s to you any additional suggested questions as we receive them.

> .

- >Regards,
b3
>Bert

Peter J. Rutledge, Ph.D. ) ey
Director, Erterprise Safety and Mission Assurance Division
Acting Director, Review and Assessment Division :
Office of Safety and Mission Assurance . ;
NASA Headquarters, Code QE, Washington, DC 20546

h: 202-358-0579

AX:202-358-2778
~ e-mail: pete.rutiedge@hq.nasa.gov

| Mission Success Starts with Safety!




Faith Chandler, 03:42 PM 2/7/2003 -0500, CAC 'meeting nofes

X-Sender:; fchand! mail. hq nasa.gov

X-Mailer: QUAL Windows Eudgra Version 4.3.2

Date Fri, 07 Feb 2003 15:42:46
From Faith Charidler <fchandle:

hg.nasa.gov>

owalesgzth .nasa.gov, !Io&j@hq .nasa.gov, prutiedg@hq.nasa.gov

Subject: CAC meeting notes

Cc: Pepper, Phillips <pphillip@mail.hq.nasa.gov>
He/r\% :)are the notes that | took during the Fnday (2-7-03) Columbia Action Committee meeting

Noté the CAC will meet each day at 2:00.

;==i quumﬁia Action Commjttee.doc.

Faith Chandler

NASA Head?uarters
Office of Sa eg/ and Mission Assurance
Code Q Rm 5x40

300 E Street, S.W

Washington, D.C 20546

202-358-0411
202-358-2778 (fax)




